Introduction
Particle detectors at high-energy storage rings often incorporate a variety of subsystems, e.g., scintillation counters and drift chambers, that contribute to the trigger. While the repetition rate of the storage rings is several ps, the rate of useful physics events is less than 1/minute; thus the information determining the trigger has to be assimilated quickly to minimize deadtime. However, the trigger has to be sufficiently restrictive to not overburden the computing capabilities of the data acquisition and analysis systems. A typical solution is to form a pre-trigger from only the scintillation counters. This signal is usually available in several hundred ns and has a rate of a few kHz. This is to be further reduced to a rate of less than a few Hz through the requirement of 1 or more tracks in the detector. Hence one needs a hardware track reconstruction device that cycles in less than 10 ps. It is important that the architecture of such a device allow for the particular details of the chambers involved and the possible nonuniformities of the magnetic field that the chambers are in. The ability to correlate tracks with scintillation counters further reduces extraneous triggers.
Electronics Circuits
A secondary trigger system was constructed for use with the cylindrical drift chambers and a bank of scintillation counters in the DELCO experiment at SLAC (see Fig. 1 The clock shift rate of the system has been chosen at 20 MHz to allow use of easily available LS-TTL integrated circuits and to keep the power dissipation low. The parallelism of the shifting, however, ensures that the secondary trigger is available only 5.6 ps after end of the drift interval.
The Curvature Circuits Shift registers and PALs are used to form the momentum envelope "window" where the width of the envelope as it shifts through the circular scan is controlled. The first several bits from each layer are stored in SAVE registers to be retrieved at the end of the bit stream thus taking care of tracks that overlap the first and last cells of the scan. In order to find "stuck" shift register bits a fiducial is injected into the far end of the drift time digitizers1 and shifted throughout the system. In the CURVATURE CIRCUITS these bits are tested for "stuck-on-o" and "stuck-on-l".
PALs were found to be very useful in reducing the chip count in these circuits without sacrificing speed. 
